(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI ) 



(\9) World Intellectual Properly 
Organization 
International Bureau 

(43) International Publication Date 
11 December 2003 (11.12.2003) 




PCT 



(10) International Publication Numbe 

WO 2003/102365 Al 



(51) International Patent Class! Ilea t ion 7 : 



E21B 43/10 



(21) International Application Number: 

PCT/US20O3/OI1765 

(22) International Filing Date: 17 April 2003 (17.04.2003) 

(25) Kiling Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/383.917 



29 May 2002 (29.05.2002) US 



(71) Applicant (for all desigtmte.d Slates except US): E VEN- 
TURE GLOBAL TECHNOLOGY [US/US]; 16200 A 
Park Row. Houston, TX 77084 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): RING, Lev | US/US |; 
14220 llealherhill Place, Houston, TX 77077 (US). 



(74) Agents: MATTING LY, Todd ei al.; Haynes and Boone, 
LLP, 1 000 Louisiana Street, Suite 4300, Houston, TX 
77002-5012 (US). 

(81) Designated States (nauonal)i AE. AG, AL AM, AT, AU, 
AZ. BA. BB, BG, BR. BY, BZ, CA, CI I. CN, CO. CR, CU, 
CZ. OH, DK, DM, DZ ; EC, HE. ES, H, GB, GO. GE. GH, 
GM. HR. HU, ID. IL. IN. IS. JP KE. KG. KP. KR, KZ, LC, 
LK. LR, LS, LT, LU, LV, MA. MD, MG, MK. MN, MW, 
MX, MZ, NO, NZ. PL, PT, RO, RU, SD. SR. SO, SK ; SL, 
TJ, TM, TR, TL LZ, UA, UG. US, UZ, VN, YD. ZA. ZW. 

(84) Designated States (re$i,mn!}: ARIPO patent (Gil, GM, 
KE ; LS, MW, MZ ? SO, SI., SZ. TZ, UG. ZM, ZW), 
Eurasian patent (AM, AZ. BY. KG. KZ. MD. RU.TJ.TM). 
European patent { AT, BE, BG, CI I, CY, CZ, DH, DK, EE, 
ES, EL LR, GB. GR. IIU, IE. IT. UL MC. NL. PT, RO, 
SE, SI, SK, TR), OAPI puicnt (BE, B.I. CK CO. CI, CM, 
GA, ON, GQ, OW, ML, MR, NE, SN, TD, TG>. 

{ Ctwtimtril *m next pttgrf 



(54) Title: SYSTEM I OR RADIALLY EXPANDING A TUBULAR MEMBER 




(57) Abstract: A system lor radially expanding a 
tubular member (I4> 



WO 2003/102365 Al i 111 II lill U Ell! 1 1 1 tlllll llll I II I llllill ]ll > III ItM I 111 



Declaration under Rule 4.17: 

— of inventorship ( Rule 4. / 7( iv )) for US only 

Published: 

— with international search report 
— - M'ith amended claims 



Date or puhlica lion or the amended claims: I S March 2004 

For two-letter codes and otfter abbreviations, refer to the "Guid- 
ance Notes on Cotles and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 2003/102365 



PCTAJS2003/01176 



AMENDED CLAIMS 
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1. A method of radially expanding and plastically deforming at least a portion of an expandable 
tubular member, comprising: 

positioning a resilient member within the interior of the expandable tubular member; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically deform a portion of the expandable tubular member; 

and 

positioning an adjustable expansion device within the radially expanded and plastically 

deformed portion of the expandable tubular member; 
expanding the adjustable expansion device within the radially expanded and plastically 

deformed portion of the expandable tubular member; and 
displacing the. adjustable expansion device relative to the expandable tubular member in the 

longitudinal direction to radially expand and plastically deform another portion of the 

expandable tubular member. 

2. The method of claim 1 7 wherein the inside diameter of the radially expanded portion of the 
expandable tubular member is increased by up to about 22 percent during the radial expansion and 
plastic deformation. 

3. The method of claim 1, further comprising: 

positioning an adjustable expansion cone within the radially expanded and plastically 

deformed portion of the expandable tubular member; 
expanding the adjustable expansion cone within the radially expanded and plastically 

deformed portion of the expandable tubular member; and 
displacing the adjustable expansion cone relative to the expandable tubular member in the 

longitudinal direction to radially expand and plastically deform another portion of the 

expandable tubular member. 

4. The method of claim 1 , further comprising: 

decompressing the resilient member within the interior of the expandable tubular member; 
positioning the resilient member to another location within the interior of the expandable 
tubular member; and 

compressing the resilient member within the interior of the expandable tubular member to 
radially expand and plastically deform another portion of the expandable tubular 
member. 
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5. The method of claim 1, further comprising: 

positioning the expandable tubular member within a preexisting structure. 

6. The method of claim 5, wherein the preexisting structure comprises a well bore. 

7. The method of claim 5, wherein the preexisting structure comprises a wellborc casing, 

8. The method of claim 5, wherein the preexisting structure comprises a pipeline. 

9. The method of claim 5, wherein the preexisting structure comprises a structural support. 

10. The method of claim 5, further comprising: 

compressing the resilient member within the interior of the expandable tubular member to 
radially expand and plastically deform a portion of the expandable tubular member 
into contact with the interior surface of the preexisting structure. 

1 1. The method of claim 10, further comprising: 

decompressing the resilient member within the interior of the expandable tubular member; 
positioning the resilient member to another location within the interior of the expandable 
tubular member; and 

compressing the resilient member within the interior of the expandable tubular member to 
radially expand and plastically deform another portion of the expandable tubular 
member into contact with the interior surface of the preexisting structure. 

12. The method of claim 1 1, wherein an intermediate portion of the expandable tubular member 
positioned between the radially expanded and plastically deformed portions defines one or more radial 
openings for conveying fluidic materials between the interiors of the expandable tubular member and 
the preexisting structure. 

13. The method of claim 12, wherein the preexisting structure comprises a wellbore that traverses 
a subterranean formation. 

14. The method of claim 13> wherein the subterranean formation comprises a source of 
geoihermal energy. 

15. The method of claim 1 3, wherein the subterranean formation comprises a source of 
hydrocarbons. 
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16. The method of claim 1, further comprising; 

compressing the resilient member in the longitudinal direction within the interior of the 

expandable tubular member to radially expand and plastically deform a portion of the 
expandable tubular member. 

1 7. The method of claim 1 , wherein the resilient member comprises a resilient tubular member. 

1 8. The method of claim I , wherein the expandable tubular member comprises a solid expandable 
tubular member. 

19. The method of claim 1, wherein the expandable tubular member defines one or more radial 
openings for conveying fluidic materials. 

20. A system for radially expanding and plastically deforming at least a portion of an expandable 
tubular member, comprising: 

means for position ing a resilient member within the interior of the expandable tubular 
member; 

means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically deform a portion of the expandable tubular 
member; and 

means for positioning an adjustable expansion device within the radially expanded and 

plastically deformed portion of the expandable tubular member, 
means for expanding the adjustable expansion device within the radially expanded and 
plastically deformed portion of the expandable tubular member; and 
means for displacing the adjustable expansion device relative to die expandable tubular member in the 
longitudinal direction to radially expand and plastically deform another portion of the expandable 
tubular member. 

21 . The system of claim 20, wherein the inside diameter of the radially expanded portion of the 
expandable tubular member is increased by up to about 22 percent during the radial expansion and 
plastic deformation. 

22. The system of claim 20, further comprising: 

means for positioning an adjustable expansion cone within the radially expanded and 
plastically deformed portion of the expandable tubular member; 

means for expanding the adjustable expansion cone within the radially expanded and 
plastically deformed portion of the expandable tubular member, and 
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means for displacing the adjustable expansion cone relative to the expandable tubular member 
in the longitudinal direction to radially expand and plastically deform another portion 
of the expandable tubular member. 

23. The system of claim 20, further comprising: 

means for decompressing the resilient member within the interior of the expandable tubular 
member; 

means for positioning the resilient member to another location within the interior of the 

expandable tubular member; and 
means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically deform another portion of the expandable 

tubular member. 

* 

24. The system of claim 20, further comprising: 

means for positioning the expandable tubular member within a preexisting structure. 

25. The system of claim 24, wherein the preexisting structure comprises a wellbore. 

26. The system of claim 24, wherein the preexisting structure comprises a wellbore casing. 

27. The system of claim 24, wherein the preexisting structure comprises a pipeline. 

28. The system of claim 24, wherein the preexisting structure comprises a structural support. 



2V. The system of claim 24, further comprising: 

means for compressing the resilient member witbin the interior of the expandable tubular 

member to radially expand and plastically deform a portion of the expandable tubular 
member into contact with the interior surface of the preexisting structure. 



30. The system of claim 29, further comprising: 

means for decompressing the resilient member within the interior of the expandable tubular 
member, 

means for positioning the resilient member to another location within the interior of the 
expandable tubular member; and 

means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically deform another portion of the expandable 
tubular member into contact with the interior surface of the preexisting structure. 
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3 1 . The system of claim 30, wherein an intermediate portion of the expandable tubular member 
positioned between the radially expanded and plastically deformed portions defines one or more radial 
openings for conveying fluidic materials between the interiors of the expandable tubular member and 
the preexisting structure. 

32. The system of claim 3 1 , wherein the preexisting structure comprises a wellbore that traverses 
a subterranean formation. 

33. The system of claim 32, wherein the subterranean formation comprises a source of 

geothermal energy. 

34. The system of claim 32, wherein the subterranean formation comprises a source of 
hydrocarbons. 

35. The system of claim 20, further comprising: 

means for compressing the resilient member in the longitudinal direction within the interior of 
the expandable tubular member to radially expand and plastically deform a portion of 
the expandable tubular member. 

36. The system of claim 20, wherein the resilient member comprises a resilient tubular member. 

37. The system of claim 20, wherein the expandable tubular member comprises a solid 
expandable tubular member. 

38. The system of claim 20, wherein the expandable tubular member defines one or more radial 
openings for conveying fluidic materials* 

39. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a support member; 

a resilient member coupled to the support member; 

an actuator operably coupled to the resilient member for controllably compressing the 

resilient member to thereby radially expand and plastically deform the expandable 
tubular member; and 

an adjustable expansion device coupled to the support member. 
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40. The apparatus of claim 39, wherein the resilient member comprises a tubular resilient 
member. 

41. The apparatus of claim 39, further comprising an adjustable expansion cone coupled to the 
support member. 

42. The apparatus of claim 39, wherein the actuator is adapted to compress the resilient member 
in the longitudinal direction and thereby cause the resilient member to expand in the radial direction. 

43. The apparatus of claim 39, wherein the support member is fabricated from a rigid material. 

44. The apparatus of claim 43, wherein the rigid material is selected from the group consisting of 
steel and aluminum. 

45. The apparatus of claim 39, wherein the resilient member is fabricated from materials selected 
from the group consisting of natural rubber, synthetic rubber, and clastomeric material. 

46. A method of radially expanding and plastically deforming at least a portion of an expandable 
tubular member, comprising: 

positioning a resilient member within the interior of the expandable tubular member; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically deform a portion of the expandable tubular member; 
positioning an expansion device within the radially expanded and plastically deformed 

portion of the expandable tubular member; and 
operating the expansion device to radially expand and plastically defonn another portion of 

the expandable tubular member. 

47. The method of claim 46, wherein the expansion device comprises an adjustable expansion device. 
4$. The method of claim 46, wherein the expansion device comprises a rotary expansion device. 

49. The method of claim 46, wherein the expansion device comprises a pressurizaiion device. 

50. A system for radially expanding and plastically deforming at least a portion of an expandable 
tubular member, comprising: 

means for positioning a resilient member within the interior of the expandable tubular 
member; 
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means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically deform a portion of the expandable tubular 
member; 

means for positioning an expansion device within the radially expanded and plastically 

deformed portion of the expandable tubular member; and 
means for operating the expansion device to radially expand and plastically deform another 

portion of the expandable tubular member. 

51. The system of claim 50, wherein the expansion device comprises an adjustable expansion device. 

52. The system of claim 50, wherein the expansion device comprises a rotary expansion device. 

53. The system of claim 50, wherein the expansion device comprises a pressurization device. 

54. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a support member; 

a resilient member coupled to the support member; 

an actuator operably coupled to the resilient member for control lably compressing the 

resilient member to therehy radially expand and plastically deform the expandable 
tubular member; and 

an expansion device coupled to the support member. 

55. The apparatus of claim 54, wherein the expansion device comprises an adjustable expansion 
device. 



56. The apparatus of claim 54, wherein the expansion device comprises a rotary expansion device. 

57. The apparatus of claim 54, wherein the expansion device comprises a pressurization device. 

58. A method of recovering materials from a subterranean zone, comprising: 

positioning an expandable tubular member that defines one or more radial passages within a 

wellbore that traverses the subterranean zone; 
positioning a resilient member within the interior of the expandable tubular member; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically deform a first portion of the expandable tubular 

member; 
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decompressing the resilient member whhin the interior of the expandable tubular member; 
positioning the resilient member to another location within the interior of the expandable 
tubular member; 

compressing the resilient member within the interior of the expandable tubular member to 
radially expand and plastically deform a second portion of the expandable tubular 
member; and 

recovering materials from the subterranean zone through one or more of the radial passages of 

the expandable tubular member; 
wherein the first and second portions of the expandable tubular member are spaced apart from 

one another. 

59. The method of claim 58, wherein the radial passages of the expandable tubular member are 
defined between the first and second portions of the expandable tubular member. 

60. The method of claim 58, wherein the materials comprise hydrocarbons. 

61. The method of claim 58, wherein the materials comprise geothernml energy. 

62. The method of claim 58, wherein an annulus defined between the portion of the expandable 
tubular member between the fltst arid second portions of the expandable tubular member and the 
wellbore is fluidicly isolated from another annulus defined between the expandable tubular member 
and the wellbore. 

63. A system for recovering materials from a subterranean zone, comprising: 

means for positioning an expandable tubular member that defines one or more radial passages 

within a wellbore that traverses the subterranean zone; 
means for positioning a resilient member within the interior of the expandable tubular 

member; 

means for compressing the resilient member within the interior of the expandable tubular 
member to radially expand and plastically deform a first portion of the expandable 
tubular member; 

means for decompressing the resilient member within the interior of the expandable tubular 
member; 

means for positioning the resilient member to another location within the interior of the 
expandable tubular member, 
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means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically deform a second portion of the expandable 
tabular member; and 

means for recovering materials from the subterranean zone through one or more of the radial 

passages of the expandable tubular member; 
wherein the first and second portions of the expandable tubular member are spaced apart from 

one another. . 

64. The system of claim 63, wherein the radial passages of the expandable Tubular member are 
positioned between the first and second portions of the expandable tubular member. 

65. The system of claim 63, wherein the materials comprise hydrocarbons. 

66. The system of claim 63, wherein the materials comprise geotherma! energy. 

67. A method of radially expanding and plastically deforming at least a portion of an expandable 
tubular member, comprising: 

positioning a resilient member within the interior of the expandable tubular member; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically deform a portion of the expandable tubular member; 
positioning an expansion device within the expandable tubular member; and 
operating the expansion device to radially expand and plastically deform the expandable 

tubular member. 

68. The method of claim 67, wherein the expansion device comprises an adjustable expansion device. 

69. The method of claim 61 \ wherein the expansion device comprises a rotary expansion device. 

70. The method of claim 67, wherein the expansion device comprises a pressurization device. 

71. A system for radially expanding and plastically deforming at least a portion of an expandable 
tubular member, comprising; 

means for positioning a resilient member within the interior of the expandable tubular 
member; 

means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically deform a portion of the expandable tubular 
member; 
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means for positioning an expansion device within the expandable tubular member; and 
means for operating the expansion device to radially expand and plastically deform the 
expandable tubular member. 

72. The system of claim 71, wherein the expansion device comprises an adjustable expansion device. 

73. The system of claim 71, wherein the expansion device comprises a rotary expansion device. 

74. A method of radially expanding and plastically deforming an expandable tubular member, 
comprising; 

positioning a resilient member within the interior of the expandable tubular member; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically deform a portion of the expandable tubular member; 
positioning an expansion device within the expandable tubular member; and 
operating the expansion device to radially expand and plastically deform the remaining 

portions of the expandable tubular member. 

75. The method of claim 74, wherein die expansion device comprises an adjustable expansion device, 

76. The method of claim 74 ? wherein the expansion device comprises a rotary expansion device. 

77. The method of claim 74, wherein the expansion device comprises a press urization device. 

78. A system for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

means for positioning a resilient member within the interior of the expandable tubular 
member; 

• means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically deform a portion of the expandable tubular 
member, 

means for positioning an expansion device within the expandable tubular member; and 
means for operating the expansion device to radially expand and plastically deform the 
remaining portions of the expandable tubular member. 

79. The system of claim 78, wherein the expansion device comprises an adjustable expansion device. 

80. The system of claim 78 , wherein the expansion device comprises a rotary expansion device. 
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81. The system of claim 78, wherein the expansion device comprises a pressurization device. 

82. A method of radially expanding and plastically deforming an expandable tubular member, 
comprising: 

positioning a resilient member within the interior of the expandable tubular member; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically deform a portion of the expandable tubular member; 

and 

radially expanding and plastically deforming the expandable tubular member using an 
expansion device that does not comprise the resilient member. 

83. The method of claim 82, wherein the expansion device comprises an adjustable expansion device. 

84. The method of claim 82, wherein the expansion device comprises a rotary expansion device, 

85. The method of claim 82, wherein the expansion device comprises a pressurization device. 

86. A system for radially expanding and plastically deforming an expandable tubular member, 
comprising*. 

means for positioning a resilient member within the interior of the expandable tubular 
member; 

means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically deform a portion of the expandable tubular 
member; and 

means for radially expanding and plastically deforming the expandable tubular member that 
does not comprise the resilient member. 

87. The system of claim 86, wherein the means for radially expanding and plastically deforming the 
expandable tubular member that does not comprise the resilient member comprises an adjustable 
expansion device. 

88. The system of claim 86, wherein the means for radially expanding and plastically deforming the 
expandable tubular member that does not comprise the resilient member comprises a rotary expansion 
device. 
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89. The system of claim 86, -wherein the means for radially expanding and plastically deforming the 
expandable tubular member that does not comprise the resilient member comprises a pressurization 
device. 

90. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a support member; 

a resilient member coupled to the support member; 

an actuator operably coupled to the resilient member for controllably compressing the 

resilient member to thereby radially expand and plastically deform the expandable 
tubular member; and 

an expansion device coupled to the support member that does not comprise the resilient 
member. 

91 . The apparatus of claim 90, wherein the expansion device comprises an adjustable expansion 
device. 

92. The apparatus of claim 90, wherein the expansion device comprises a rotary expansion device. 

93. The apparatus of claim 90, wherein the expansion device comprises a pressurization device. 



28 

AMENDED SHEET (ARTICLE 19) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SD3ES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




□ GRAY SCALE DOCUMENTS 



OLOR OR BLACK AND WHITE PHOTOGRAPHS 




LINES OR MARKS ON ORIGINAL DOCUMENT 



